In this paper, the theory of fuzzy soft rings based on fuzzy spaces in Dib's sense is established. The concept of fuzzy soft rings and fuzzy soft subrings based on fuzzy space is introduced.
Introduction
A classical algebraic system is a universal set with one or more binary operations. However, fuzzy algebraic systems are not the same. Rosenfeld ([1] ) found an adequate outlet, although partial, to overcome the absence of the fuzzy universal set and fuzzy binary operation. He introduced the notion of fuzzy subgroup of a group as a generalization to the notion of fuzzy subset of a set introduced by Zadeh ([4] ). Based on these concepts, Liu ([7] ) introduced the notions of fuzzy subrings and fuzzy ideals. In the absence of the concept of fuzzy universal set, formulation of the intrinsic definition for fuzzy algebraic systems cannot be done in an accurate manner. This problem was solved by K. A. Dib ([3] ) who introduced the concept of a fuzzy space. It plays the part of universal set in the ordinary case. Fuzzy binary operations, fuzzy group and fuzzy subgroups were subsequently introduced based on the concept of a fuzzy space. To improve the notion of fuzzy subrings introduced by [7] , in this paper, we apply the theory of soft sets introduced by Molodtsov ([2] ) to fuzzy subrings to establish the notion of fuzzy soft rings and fuzzy soft subrings based on the concept of fuzzy space.
Preliminaries
In this section, we recall some basic definitions and results pertaining to the theory of soft sets, fuzzy sets and fuzzy spaces.
Definition 2.1 ([2]
). Let be an initial universe set and let be the set of parameters. Let ( ) denote the power set of . A pair ( , ) is called a soft set over , where is a mapping given by : → ( ). In other words, a soft set over is a parameterized family of subsets of the universe .
Definition 2.2 ([5]
). Let be an initial universe set and be a set of parameters. Let ( ) denote the fuzzy power set of . Let ⊂ . A pair ( , ) is called a fuzzy soft set over , where is a mapping given by : → ( ).
Definition 2.3 ([5]
). For two fuzzy soft sets ( , ) and ( , ) over a common universe , we say that ( , ) is a fuzzy soft subset of ( , ) if: (i) ⊂ , and (ii) ∀ , ( ) is a fuzzy subset of ( ). 
Fuzzy soft rings over fuzzy spaces
In this section, the concepts of fuzzy soft rings are established by adding two fuzzy binary operations to a given fuzzy space. 
Definition 3.4
The order of a fuzzy soft ring is the number of elements in the fuzzy soft ring. A fuzzy soft ring of infinite order is an infinite fuzzy soft ring.
Definition 3.5 Let (( , ), + , * ) be a fuzzy soft ring. (i)
A fuzzy soft element in (( , ), + , * ) is called a fuzzy soft unity, denoted by (1 , ) if it is the identity element of the multiplicative fuzzy binary operation, * in . That is, the following holds true:
for all (〈 , ( ) ( )〉, ) (( , ), + , * ). A fuzzy soft ring which has a unity is called a fuzzy soft ring with unity.
(ii)
A fuzzy soft element (〈 , ( ) ( )〉, ) in a fuzzy soft ring with unity, (( , ), + , * ) is called a unit if there exists an inverse element for (〈 , ( ) ( )〉, ) with respect to the multiplicative fuzzy binary operation, * in i.e. there exists a fuzzy soft element (〈 , ( ) ( )〉, ) (( , ), + , * ) such that the following holds true:
= (1 , ) where (1 , ) is the unity of the fuzzy soft ring (( , ), + , * ).
(iii) The zero element in the fuzzy soft ring (( , ), + , * ) is denoted by (0 , ) and it is the identity element of the fuzzy soft ring with respect to the additive fuzzy binary operation, + in . That is, for any fuzzy soft element (〈 , ( ) ( )〉, ) (( , ), + , * ), the following holds true:
The inverse element of an element in the fuzzy soft ring, (( , ), + , * ), denoted by (〈− , ( ) (− )〉, ) is the inverse element with respect to the additive fuzzy binary operation, + . For any fuzzy soft element (〈 , ( ) ( )〉, ) (( , ), + , * ), the following holds true:
where (0 , ) is the identity element in with respect to the additive fuzzy binary operation, + . Also, let ( , ), ( , ) (( , ), + , * ). Then it follows that:
Fuzzy soft subrings over fuzzy spaces
Similarly for the multiplicative fuzzy binary operation, it follows that: 
Conclusion
In this paper, the initial theory of fuzzy soft rings based on fuzzy spaces is introduced through the notion of fuzzy soft rings in Dib's sense. The relationship between fuzzy soft rings and fuzzy soft subrings based on fuzzy spaces and the classical soft rings and soft subrings are also studied and investigated.
